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(54) Till.: DUAL PISTON, DUAL PRODUCT PUMP DISPENSER WITH LIGHTWEIGHT 
(S7) Abstract 

The present invention provides a dispensing pump for 
dispensing a plurality of fluids simultaneously but separately 
through a spout. The dispensing pump indudes aHmper 
portion having a spout connected to a housing, the houslnc 
havmg a plurality of cylindcnj depending therefiomr^ 
having a piston sUdeably disposed therin. The pump further 
mcludes a bottom portion having a base and a plurality of 
upright posts connected to and extending upwardly fh>m aaid 
.T^ltr "Pf^^P^** upper portion is telescopingly 

cn^ged with the bottom portion such that each of 0^ 
upnght posts IS substanUally coaxially aligned with one of 

Tn^TTT^ ^ P^^^ ^« ^^^^^ <=r<«s section 

and at least one reinforcing rib. and preferably a plurality of 
rite extending outwardly from the post and upwaidly from 
me- base, wuh the rib having a len^b shorter'^than iT^f 
mc post. The rcmforcmg ribs tcnninatc sufficicnUy below 
the end of the post such that under no circumstances do 
any ribs enter into or engage any elements of the pistons 
during nonnal assembly and operation of the pump Hiis 
includes any auxiliary elements such as sealing rings or other 
appendages which may be associated with the pistons 
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^^Ti^;^S?W?Pm^ POST PESI^FT 

nrvx ,n OF TP ii^ invkntION 
The present invention relates to co-dispensing fluid pumps and more particularly 
to such pumps wherein the volume dispensed from each fluid reservoir is a function of 
reservoir displacement when pistons are pressed against rigid posts vnthm respective 
cylinders. Even more particularly, the present invention relates to such pumps wherem 
t^e rigid posts releasably engage respective piston heads to facilitate disassembly and 
reassembly of the pump. 

p A r-v^zummn OF THF INVENTION 

Dispensing multiple fluid components in accurate proportions has been a long 
standing need. Such components typically have to be kept apart until the time of 
dispensing to prevent premature reaction between them. Vacuum type pump dispensers 
and dual compartment tubes are readily available. However, differences m fluid 
rheology cause one fluid to flow differently than the other when such dispensers are 
actuated. As a result, proportions dispensed are often inaccurate. One fluid reservoir 
may even run out offluid before the other. , , - , « :„ 

Positive displacement pumps for simultaneous dispensing of mult.ple fluids m 
accurate proportions have become available recently. An example is the Mentadent 
toothpaste cLispenser. a Trademark of Che^brough-Pond's USA Co. « 
CT The Mentadent co-dispenser has an upper portion containing two cyhnders. each 
filled with different components of a toothpaste. At the end of each cylinder .s a p.ston 
frictionally engaged in its cylinder to prevent leakage of toothpaste A-^J^.^'^ 
cylinder. The upper portion is telescopingly connected to a bottom portion having two 
upright posts of equal length, which are spaced apart so as to align with the <^linders of 
the upper portion. When a user presses downward on the upper portion, the pistons 
are pressed against the two fixed posts. Such pressure causes the pistons to move 
upward into the cylinders and to drive toothpaste fluids from each cylinder through 
separate discharge orifices connected to the top of the cylinders. The amount offluid 
dispensed from each cylinder is determined by the distance the upper portion is pushed 
downward and the diameters of the two cylinders. In most cases the cyhnders have a 
common diameter so that the same volume of fluid is dispensed from each cyhnder at 
the same time, regardless offluid properties. The upper and lower portions of the 
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pump may be disengaged from one another to promote refiUability, with the pistons 
remaining lodged in the cylinders to provide sealed product compartments. 

Many commercially-available pump designs, while providing for convenient dual 
dispensing of two diverse products, require an interlocking geometrical relationship 
between the posts and piston heads to facilitate alignment during assembly. Others 
require such interlocking relationships to extract the piston heads from the cylinders 
when the halves of the pump are disengaged. In addition, the nwlding of precision fit 
parts which must engage reliably in the consumer environment is a challenging 
endeavor when attempting to minimize the material content of the molded parts. 

Accordingly, it would be desirable to provide a dual piston, dual dispensing 
pump which may be readily and economically produced. 

It would also be desirable to provide such a pump which provides for reliable 
engagement of mating parts under in-use conditions of assembly. 

SUMMARY OF THE INVENTION 

The present invention provides a dispensing pump for dispensing a plurality of 
fluids simultaneously but separately through a spout. The dispensing pump includes an 
upper portion having a spout connected to a housing, the housing having a plurality of 
cylinders depending therefrom, each having a piston slideably disposed therein. The 
pump further includes a bottom portion having a base and a plurality of upright posts 
connected to and extending upwardly from said base to an upper post end. The upper 
portion is telescopingly engaged with the bottom portion sudi that each of the upright 
posts is substantially coaxially aligned vnth one of the cylinders. Each of the posts has a 
hollow cross section and at least one reinfordng rib, and preferably a plurality of ribs, 
extending outwardly from the post and upwardly from the base, with the rib having a 
length shorter than that of the post. The reinforcing ribs terminate sufficiently below 
the end of the post such that under no circumstances do any ribs enter into or engage 
any elements of the pistons during normal assembly and operation of the pump. This 
includes any auxiliary elements such as sealing rings or other appendages which may be 
associated with the pistons. 

BRIEF DESCRIFTION OF THE DRAWINGS 

While the specification concludes vAth claims which particularly point out and 
distinctly claim the present invention, it is believed that the present invention will be 
better understood from the following description of preferred embodiments, taken in 
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conjunction with the accompanying drawings, in which like reference numerals identify 

like elements and wherein: 

Figure 1 is a perspective view of a pump dispenser in accordance with the 

present invention; 

Figure 2 is a side elevational view of the pump dispenser of Figure 1; 
Figure 3 is a front elevational view of the pump dispenser of Figure 1; 
Figure 4 is an elevational sectional view similar to the frontal view of Figure 3; 
Figure 5 is an elevational sectional view similar to that of Figure 4, but with the 
upper and lower portions fiiUy telescoped together. 

Figure 6 is a sectional view taktai along line 6-6 of Figure 5; 

Figure 7 is an elevational sectional view of a piston; 

Figure 8 is a bottom plan view of the piston head of Figure 7; 

Figure 9 is a plan view of the lower portion of Figures 1-3; 

Figure 10 is an elevational sectional view of the lower portion similar to the 

view of Figure 5; - • u 

Figure 11 is a side partially-seaioned elevational view of the lower portion with 

the outer surface sectioned away to reveal the posts; and 

Figure 12 is a frontal view of the dispensing spout shown in Figures 1-3 with 

the cap in the open position. 

rtiTT- ATI yn nFSCRIPTlON OF TF F mVKNTTON 
Referring now to the drawings. Figures 1-3 depict a preferred embodiment of 
the present invention, which provides a co-dispensing pump 10 having an upper portion 
20 a lower portion 30, a spout 40. and a cap 50. In the configuration shown m Figures 
1-3 the upper and lower portions are partially telescoped together sufficienUy to retam 
them in engagement, but before substantial product has been expressed through the 
spout. Upper and lower portions may contain interlockmg snap features (not shown) to 
form a detem to maintain them in engagement under normal operating condiUons, but 
which may be intentionally overcome by a user to disassemble the pump, as will be 
discussed hereafter. 

In practicing the present invemion the term co-dispensing means dispensmg 
multiple fluids, not just two fluids. That is. co-dispensing refers to two or more fluids 
being dispensed simultaneously fi-om the same dispenser. Accordingly, it should also be 
understood that while much of the following discussion relates to a presently preferred 
embodiment of the present invention wherein pairs of elements form a two-fluid dual- 
dispensing device, the principles of the present invention are equally applicable to other 
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higher-ordered dispensing devices for more than two fluids, such as where "multi" , 
specifically encompasses three-fluid devices, etc. 

m accordance with the present invention the pump dispenses a pluraUty of fluids 
simultaneously but separately through a spout with a predetermined discharge volume 
ratio for each fluid. Figure 4 provides an elevational sectional view from the front of 
the dispenser 10 of Figures 1-3. As shown in Figure 4, the upper portion 20 fomis a 
housing with a plunUity of side-by-side annular members 24 depending from it to form 
cylinders 21 each having a piston 70 slideably disposed therein. Each cylinder 21 also 
includes a duct 22 leading from the interior of the cyUnder to the discharge spout 40 m 
convemional fashion to direct product from the cyUndere for discharge during use. The 
spout, which may be detachable from upper portion 20 if desired, as well as the ducts 
are arranged to ensure product segregation until after the fluids exit from the dispenser. 

The lower portion 30 includes an outer wall 31 and a bottom 32 which forms 
the base of the pump dispenser 10, and typically rests upon a countertop or other 
horizontal surface during use. Such use during the course of dispensmg mvolves 
telescoping the upper and lower portions together by manually exerting a downward 
compressive force on the upper portion. The lower portion 30 includes a pan of 
upright posts 60 located internally of outer waU 31 and cantilevered from bottom 32. 
The upright posts 60 are preferably substantially rigid and are substantially coaxially 
aligned with pair of side-by-side annular cylinders 21 of upper portion 20 when the 
pump dispenser is assembled for use. As with the plurality of annular n^embers and the 
plurality of pistons, there could be a plurality of upright posts when more than two 
fluids are to be discharged simultaneously from the same co-dispenser. Preferably 
bottom portion 30 is unitarily molded. 

Figure 5 shows upper portion 20 telescopingly engaged with bottom portion 30, 
in a configuration representative of a substantially-fully-bottomed condition wherem 
substantially all product from the cylinders would be exhausted. In the embodiment 
shown, upper portion 20 has outer wall 23 which slides within outer wall 3 1 of bottom 
portion 30. However, upper portion 20 could just as easily have had outer wall 23 
sliding outside outer wall 31 of bottom portion 30 if a clearance were provided between 
the exterior of the cylinder walls and the interior of the outer wall 23. In the 
embodiment shown, however, the cyUnder walls are unitarily formed with the outer wall 
23 Alternatively, outer wall 23 and outer wall 31 may not be needed if a user carefully 
aligns posts with their respective annular members, since these members provide their 
own telescoping engagement with posts. However, the use of such outer walls in a 
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telescoping relationship in addition to the telescoping relationship of the pistons, posts, 
and cylinders is believed to provide enhanced alignment stability during use. 

Figure 6 is a cross-sectional plan view of the pump of Figure 5, and depicts in 
greater detail the relationship of the assembled elements. More particularly, the 
substantially concentrically aligned relationship of the posts 60, pistons 70, and 
cylinders 21 is readily visible in this view. Each of these elements share a conunon 
central axis **A" which is parallel to the direction of piston travel within the cylinders 
and to the direction of telescoping of the upper and lower portions during use. In the 
preferred embodiment shown, all such elements have a circular cross-section in a plane 
perpendicular to their respective axis "A", such that the central axis "A" thus forms the 
center of each such circular cross-sections. 

Figure 7 provides an elevational sectional view of a piston 70, which includes a 
domed piston head 71, an outer wall 78, a cylindrical supporting collar 72, a plurality of 
preferably substantially radially-oriented fins 73 extending between the collar 72 and the 
outer wall 78, a piston edge 77, and a sealing mechanism comprising upper and lower 
seal rings 75 and 76 for engaging the cylinder walls 24. The collar 72, outer wall 78, 
and fins 73 all have a coincident dimension with the piston edge 77 such that the entire 
lower surface of the piston 70 forms a substantially planar but discontinuous contact 
surface 74 having spaces 79 between fms 73 (best seen in Figure 8). The relationship of 
this substantially planar contact surfece to the posts will be described hereafter. 

Figure 8 depicts a bottom view of the piston 70 of Figure 7, and illustrates with 
greater particularity the substantially radial orientation of the fins 73 extending between 
the collar 72 and the outer wall 78. The internal structure of the hollow pistons 70 
provides a lightweight structure utili^ng a comparatively low level of material versus a 
solid piston head, yet exhibiting significant strength, durability, and dimensional stability 
in use, 

\/^ Figure 9 is a plan view of the lower portion 30, depicting the cross-sectional 
profile of the posts 60. As shown in Figure 9, each post is an elongated hollow 
structure having a hollow interior 65 and an outer wall 66. Extending outwardly ft-om 
each post 60 is at least one. and preferably a plurality of, reinforcing ribs 64. These 
reinforcing ribs 64 serve to strengthen the posts 60, particularly when a comparatively 
thin wall 66 is employed, thereby allowing the molding of comparatively thin but 
elongated structures which are not only more economical to produce but also more 
dimensionally stable and less prone to warp or twist. This latter point is particularly 
important given the substantially coaxially aligned orientation of the pistons, posts, and 
cylinders required for assembly and operation of the pump. 
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The reinforcing ribs extend upwardly from the base 32 toward the upper end 61 
of the posts 60. but do not extend co-extensively with the length of the post and 
therefore stop short of reaching the upper end 61 of the post. Said differently, the 
reinforcing ribs 64 terminate at an upper end 63 which is closer to the base 32 than the 
-upper.end 61 of the post 60, such that the ribs each have a length which is shorter than 
the length of th^pos^they extend outwardly from. This ensures that the uppermost end 
of the post provides^4>stantially planar contact surface with a continuous perimeter 
with no outwardly projeating features for engaging the substantially planar contact 
surface of the piston 70. TWs ensures that should misalignment occur when the pistons 
are brought into engagement with the posts that the upper end of the post does not 
have projections which would mcrease the effective diameter of the posts and be more 
likely to cause premature actuation of the pistons (and premature dispensing of fluid) 
before alignment and engagement were property secured. Also, particularly with a 
hoUow reinforced piston structure with a discontinuous lower surfece it ensures that 
there are no projections which could catch structural elements of the piston bottom and 
possibly cause the pistons to rotate or become misaligned in the cylinder bore. 

The reinforcing ribs terminate sufficiently below the end of the post such that 
under no circumstances do any ribs enter into or engage any elements of the pistons 
during normal assembly and operation of the pump. This includes any auxiliary 
elemems such as sealing rings or other appendages which may be associated with the 
pistons. 

The posts may have any desired cross-section taken in a plane normal to their 
central axis, such as circular, square, rectangular, hexagonal, etc., but for ease of 
production a circular cross-section is presently preferred. The ribs may also have any 
desired cross-section, such as square, triangular, etc., but the presently preferred cross- 
sectional shape is a tapered semi-triangular shape as shown with a slightly rounded 
outer comer. The ribs may be unitarily molded with the posts as is presently preferred, 
or they may comprise separate elements affixed to the posts At least one rib. and 
preferably a plurality of ribs, are provided on each post. For enhanced dimensional 
stability, the ribs are preferably substantialbr e^^^^ 

post! and -they preferably terminate substantially...cpncurremly so . ti^^^^ are of 

approximately equal length. The reinforcing ribs may also have a taper from one end to 
the other, and as shown in the accompanying drawings the ribs are slightly tapered from 
being thicker near the base to being thinner near their upper ends for ease of molding 
The use of four substantially equally-spaced ribs as shown has proven suitable and 
constitutes a presently preferred configuration. 
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In a particulariy preferred embodiment of the present invention, upper portion 
20 and bottom portion 30 arc both injection molded of polypropylene. Spout 12 has a 
minimal opening of about 44 square nun for each fluid passage. 

Figure 12 depicts in greater detail another desirable feature of the dispensing 
pump of the present invention. Cap SO includes a collar 51, a flip cap 52, and a hinge 
53, as well as a plug 54. As shown in Figure 12, the spout 40 includes a plurality of 
discharge orifices 41 and 42, each of which have complementary assymetrical shapes. 
The spout, collar, and flip cap all share a common cross-sectional shape, preferably 
rounded at its upper portion and substantially planar at its lower portion, such that the 
collar forms a sleeve which slides over a narrowed section of the spout and may 
optionally be removable. Although the spout includes two outlet orifices, the flip cap 
includes only a single plug seal. The plug seal effectively seals one of the two orifices 
to prevent cross-contamination of the products when the cap is closed, while the outer 
perimeter of the flip cap engages the spout to form a sufficient seal for all discharge 
orifices including those without the plug seal. While the presently preferred 
construction uses two outlet orifices with one plug seal, other multiple outlet 
configurations could also be accommodated such as three, four, or more outlet orifices 
with less than all outlet orifices having a plug seal, such as two out of three, one out of 
three, etc. The ability to form adequate seals without a plug seal is particularly useful 
when a fluid product having a greater tendency to smear or string is included, such as 
some gel products. 

The dispenser of the present invention is suitable for a wide range of fluid 
products, particularly wherein it is desired to maintain complete product segregation 
prior to use. It is presently of interest for dispensing toothpaste compositions in paste 
or gel form. 

While particular embodiments of the present invention have been illustrated and 
described, it will be obvious to those skilled in the art that various changes and 
modifications may be made without departing from the spirit and scope of the 
invention, and it is intended to cover in the appended claims all such modifications that 
are within the scope of the invention. 
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What is claimed is: 

1 . A dispensing pump for dispensing a plurality of fluids simultaneously but 
separately through a spout, said dispensing pump comprising: 

a) an upper portion having a spout connected to a housing, said housing having 
a plurality of cylinders depending therefrom, each having a piston slideably disposed 
therein; 

b) a bottom portion having a base and a plurality of upright posts connected to 
and extending upwardly from said base to an upper post end, smd upper portion being 
telescopingly engaged with said bottom portion such that each of said upright posts is 
substantially coaxially aligned wth one of said cylinders, each of said posts having a 
hollow cross section and having at least one reinforcing rib extending outwardly from 
said post and upwardly from said base, said rib having a length shorter than that of said 
post. 

2. The pump of Claim 1, wherein each post includes a plurality of ribs. 

3. The pump of Claim I, wherein each post has a hollow circular cross-section. 

4. The pump of Claim 1, wherein each piston has a substantially planar contact 
surface for engagement with a post. 

5. The pump of Claim 1, wherein each post forms a substantiaUy planar contact 
surface which is free of projections for engagement with a piston. 

6. The pump of Claim 1. wherein each piston has a discontinuous contact 
surface for engagement with a post. 

7. The pump of Claim 1, wherein s^d rib is sufficiently shorter than s^d post to 
be free of overiap or engagement with a piston when said post engages said piston. 



8. The pump of Claim 7, wherein said rib is sufficiently shorter than said post to 
be free of overiap or engagement with a piston or any appendages of said piston when 
said post engages said piston. 
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9. The pump of Claim 1, wherein said pump includes two pistons, two 
cylinders, and two posts. 

10. The pump of Claim 1 wherein said plurality of cylinders each have a 
common inner dimension so that a substantially equal amount of fluid is dispensed from 
each cylinder. 
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Fig. 4 
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Fig. 8 
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